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[ Abstract]To address the issues of a low recovery rate of motor braking energy and significant fluctuations in the DC bus
voltage, a braking energy tracking strategy is put forward. This strategy can adjust the reference value of the supercapacitor
current in real time by considering multiple parameters, including motor power, the efficiency of the bidirectional DC/DC
converter, and the supercapacitor voltage. The discrete state space model of the energy storage unit is used to predict the
current and voltage of the supercapacitor, and the current reference value of the supercapacitor is calculated by combining the
other parameters in the system. The current loop based on Proportional-Integral (PI) is used to control the current of the
supercapacitor and track the reference value of the current in real time. Simulation and experiments compared the tracking of
regenerative energy under two different control strategies. The results indicate that the proposed strategy enhances the
efficiency of regenerative energy recovery from 55.93% to 86.76%, and it restricts the voltage fluctuation of the DC bus within
0.9%.
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